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Abstract—For decades Chinese students suffered 
necessitous team practice in college study and research. 
This paper presents the recent launched Collaborative Learning 
Program (CLP) at the IEEE EMBS Student Branch Chapter in 
Beijing by immersing students in learning and solving problems 
collectively. This mentoring initiative greatly fostered teamwork 
skills and prepared students for primary research in biomedical 
engineering. 
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I. INTRODUCTION 
Learning is an inherent social, constructive process. Over 
past several years, active learning has attracted strong 
advocates among faculty looking for alternatives to traditional 
teaching methods [1]. Collaborative learning, one of the core 
elements of active learning, represents a significant shift away 
from the typical teacher-centered or lecture-centered milieu in 
classrooms [2]. Studies [3] consistently indicated that 
cooperation improved learning outcomes versus individual 
competition learning. It is noted that Chinese students lack of 
teamwork practice and seldom communication with each other. 
It is caused by three main reasons. The one-child policy in 
China is one of them. Kids don’t have siblings and missed some 
group work when brought up. Secondly, the traditional 
teaching style in many high schools didn’t provide pupil 
frequent opportunities for teamwork (This situation is turning 
better so far). Another reason is the foreign visa policies 
treating Chinese native applicants. Chinese citizens have to 
apply for non-immigrant visas before traveling to almost every 
foreign territory. The perplexing procedure and expensive 
application fee make people, especially students, suffer a lot. In 
this case, the vast majority of college graduates seldom goes 
abroad, and thus could say nothing of knowing how to make 
further liaisons during academic exchanges. Since 2003, IEEE 
EMBS Student Branch Chapter at Beijing University of Posts 
and Telecommunications (BUPT) has endeavored to launch 
series of instructive programs [4-6] for mentoring a group of 
biomedical students. The Collaborative Learning Program 
(CLP) described in this paper was a precursory initiative to 
prepare biomedical students for preliminary research through 
collaborative learning method. 
II. COLLABORATIVE LEARNING PROGRAM 
Concisely speaking, CLP was such an effort to immerse 
students in thinking, learning, and working collectively. We 
managed the schedule looked like a conference one with the 
purpose of helping prospective students better adapt prevalent 
technical exchanges platform in academia. The whole program 
comprised three major parts: active tutorials, problem-based 
collaborations, and reporting with evaluation. The tutorials 
contained references seeking and effective skills of literature 
reading, science writing, paper review process introduction, 
and communication skills in academia. After active sessions, 
faculty abdicated the authority and empowered the small 
groups who were given some open-ended and complex tasks. 
Finally, students were required to submit personal assignment 
reports and team reports, respectively. Faculty evaluated the 
two types of submissions and offered constructive comments.  
 
A. Searching & Reading Skills Mentoring 
Recent research [2, 7] suggests good learning fundamentally 
depends on rich contexts. Rich contexts would immerse 
students in practicing and developing higher order reasoning 
and problem-solving skills. During the mentoring, we 
emphasized the importance and useful keys of information 
searching, first and foremost. Then we encouraged students to 
seek sufficient supplementary materials via Google or virtual 
digital libraries, as well as to navigate in the university library. 
Students regarded this practice very positively, because they 
knew the quantity and quality of supporting materials they 
obtained would definitely influence their further investigations. 
Throughout the practice, students summarized by themselves 
how to find the accurate information smartly by avoiding too 
much trash flipped, and subsequently shared with others in the 
session. 
Getting necessary academic resources, the next step is to 
digest them. Reading is simply a tool which helps students 
access the thoughts of others. The involved students reflected 
before the session that they had been tired of inefficient and 
time-consuming reading, consequently, they exhibited real 
ardor to develop reading skills to better assimilate information 
and fully understand ideas in literature. In this case, our tutor 
enumerated the different structures of text book, journal papers, 
and other writing styles, then hinted some clues (how to 
identify arguments, the main premise, evidence, conclusions) 
in academic reading. Students followed the instructions to 
decide how to practice academic reading efficiently, and 
became critical thinkers. 
 
B. Literature Review Writing Tutorial 
The review writing mentoring in the program was two-fold: 
Scientific Subject and Book Review writing. On one side, the 
tutor illustrated a variety of science-based subject and book 
reviews case by case. On the other side, students actively 
formed two unprompted teams to investigate the similarity and 
distinctions between two types of reviews. The first team 
 
reported that significance of a literature review should be 
analytical, critical, important, evaluative and relevant to the 
subject of study, and the expression should not be rambling 
with irrelevant details or vague in either phraseology or syntax. 
In the meanwhile, the latter team would prefer to concentrate 
on context, and summarized that a book review commonly 
interprets the origin and the composition structures, and also 
comments the strengths and weaknesses of the book 
mentioned, while a general subject review would critically 
evaluate previous research and discuss relevance in the area. 
They found the bibliography or reference section in two types 
of reviews is quite different: A subject review includes a mass 
of literature, while a book review usually does not. Students 
also concluded that the volume of reading for a literature 
review may be very high, and they therefore further realize the 
pivotal roles of searching and reading in research.  
 
C. Paper Review Process Introduction 
The tutor elaborated in a one-hour lecture on paper review 
process in journals and the various types of status accorded to a 
refereed manuscript, and concretely addressed the three 
necessary criteria for a recommendation of acceptance for 
publication: Novelty, Quality, and Appropriateness.  
 
D. Ethics Education 
It is important for researchers to accurately reference the 
academic work both within the text and in a bibliography. The 
ethics education was to teach the accurate referencing and how 
to handle plagiarism. Besides the ethical guidance in 
publications, we also focused on Human Rights (HR) [8] in 
medicine. Violations in HR not only result in health issues but 
some kinds of HR violations are possible in treatment by 
medical professionals themselves. Students immediately 
realized the severity of immoral behaviors either in research 
plagiarism or in their medical practice. 
 
E. International Conference Report 
A veteran was invited to foster fundamental communication 
skills for students. The lecturer shared his recent conference 
experience as a running example of how to form good 
relationships in academia. He also supplied in the seminar the 
keys of nice communicating with peers in diverse occasions. 
 
F. Online Collaborations & Technical Supports 
Collaborative learning produces intellectual synergy of 
many minds coming to bear on a problem, and the social 
stimulation of mutual engagement in a common endeavor [9]. 
Yet, team-based projects tend to be difficult for students 
without teamwork experiences. During the team 
collaborations, sophisticated students demonstrated team 
members the distinct field-independent and field-dependent 
learning styles [10] in solving complex biomedical problems. 
This time faculty only provided a few optional open-ended 
problems for multiple teams, and just supervised the projects 
with technical supports. 
 
G. Assignment Reporting & Evaluation 
There were two assignments: Self-directing Development 
Reports (SDR) and Teamwork Project Reports (TPR). The 
SDR should point out the specific benefits in the program. And 
the TPR should state the project objective, status, and final 
results. Both SDR and TPR were required to be submitted 
before the prearranged deadline. Later, faculty refereed the 
SDR and TPR manuscripts with three satisfactions: Strong 
Accepted, Weak Accepted, or Revision with re-submission. 
The evaluation was based on the performance and mutual 
learning outcomes of students in teams. As a result, 67% 
individuals got Strong Accepted versus 33% Week Accepted, 
and all performances of total 4 teams were remarkable. 
III. SUMMARY 
In consequence, the results of CLP reached beyond our 
expectations: Students enjoyed very much working in teams to 
conceive ingenuity. The CLP successfully attained the goal of 
fostering diverse research skills and teaming students to tackle 
complex problems. Students involved became much more 
harmonious in teams when coping with problems. Participants 
(both faculty and students) were with high spirits making 
progress during active learning. It is noted from their feedback 
that they enjoyed much in the student-centered, integrated and 
population oriented collaborative learning. Previous reticent 
students developed interpersonal skills and became much more 
positive in research.  
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